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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent an electrical short circuit in a 
magneto-resistive element or conductive layers connected thereto and shielding 
layers. 

SOLUTION: The thin-film magnetic head has a reproducing head and a recording 
head. The reproducing head as an MR element 5, the lower shielding layer 3 and 
upper shielding layers 9a and 9b for shielding the MR element 5, the first 
conductive layer 7 connected to the MR element 5, lower shielding gap films 4a 
and 4b and upper shielding gap films 8a and 8b disposed between the MR element 
5 and the conductive layer 7 and the respective shielding layers and the second 
conductive layer 10b connected to the conductive layer 7 through the contact 
holes formed in the upper shielding gap films 8a and 8b. The contact holes for 
connecting the first conductive layer 7 and the second conductive layer 10b are 
formed after the first layer 9a of the upper shielding layer is formed on the 
upper shielding gap films 8a and 8b. 
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>vv (AI2O3 • TiC) J:0 ! flr&»Klo±t;. mi 
If7/U$.i- (A 1 2O3) <fc"5 i 5r4ieiMi2S:. &5-1 

0/jLmm!£<7)mA-X'tmt&. mz, leiuf 2o±t. 

2 - 3 ix m Off A (CffM-f 5 . 
[004 1 ] 02C*L^J:3C TgP^-^F 
i!3(5D±(c, tf 7^5^: 9 l/C<0* 
l^TSffx-^F^-vyTINaSr, <3AJ;U£4 0-7 0 
nncnWMZfflfcfh. mz^ gl^TSy-^K^-v 
•yrj^4a«0±(C, S£fflWMRf{}^5£ffM-fS*:tf> 

Rffi^±ic MRmTs&Bf&t^&mzmtmizy 



(6) ^2000-3.1 1 3 16 

1 0 

^^■yS'jy^KioTMRBtSi-yf-y^LT. MR 

5£$j£fl>. MR*^5tli. A MRS 
IF. GMR*?. £>£WiTMR (hy*iUWSSMfi&> 

[0042] mz, mSiZ^ltzXoiZ, MR**5*5 
j£f££l$< . m 1 OTSPv— /U K^-v y 7°®£4 a<7j± 

10 (c, mmTivii-x^htmmtLxn^vyr® 

^-^H^-y7TR4 b£. fflitf 1 0 0 — 2 0 0 nm 
*>ff*fc#j£-f 4 . « 1 tf>TgB>—^ y 7* 
JBt 4 a *5 J; Z^H 2 OT&i'-^ K^f-v y 7°^ 4b«i 
(C. 7^- M/y'XhA'^-yeiVX^t LT, MRS 
^ 5 (C««»t:»ttS tLl-tt<7)% 1 OgmJl ( U - H 
tt^O. ) 7J.Mill5 0-1 0 0nra?)i«\ 

20 I). 

[004 33 05(C^L^i3t, T«>—/PH 
^77l4a, 4b. MR«^5fcj;tXmi^«« 

7<o±n. witfr^s^O'SrsteawfcLTosi 

<?)}M : s-))/ H=Sf A- -y 7^8 a & . CTitf 4 0 — 7 0 n 
m^S^^fML . M RS^F 5 £ >UF3-> 7 Tffi4 
a, 8art(3Ut?*. JKfc. MR«^5Wjfifif*K 
<. Sll<y)±gS^-/kK^ yr)S8aO±tC. fi^litf 

•v yT^8b5r. mitt 1 0 0~2 0 0 nmOJiMC^ 
30 jftti. 

[0044] acfc. ±SP>— /^'¥t77I8a. 8b 
0±(C. N i Felf(y)iSttM«£fflV^T. S^-y 

mm (ot. ±a^-^h'«fcie-r. > omi^«9a 

^R(f7.A-. y ^(cJ:D. Witf5 0-1 OOnrnO 
W*fc3ftfi-t*. «1<7)^ #|a]B#tc, ±SPiy- /PKlcOB 
l<0Ji9ai:RtffflSfflV^T. »lcOSWMI7K:a{t 
&MRfg-?5i:liRfl(IJ (05 (a) ti3V^T*«) ^ 

40 ic s imt&m2<mmj§<7>T®t%&Tmm 1 o a 

£s ^R(f^N'-y^(Cj:';, Witf 5 0-1 0 0 nmcn 
WMz&fcfh. 

[004 5] mz. H6(C^L/oi3t. TtllOa 
-/H'^y7l8a, 8b£, Mll£4 * y $ V y? 

lz£r>Xi£1R.mzx. y*f-y7'LX . mi^®i7^'S 

T's Ttfi!«l 0a£. ±E<7)J:o(C5 0-l OOnmg 
ffit»<JB*LTJ3<ii:(=«t l 3. 37^7h*-)H 
50 KOHBfcasgafcfcS. 
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[0046] HI ltt, 06t*fjfcU nv97Y*- 
/H 1 OJgiifct T'C0Ig#i&7 ItzVmiTjkty-ffimX' 
t>&. =5rfc, 01&^L01 Otfcftl, (a Mi, 01 

[ 0 0 4 7 1 <Wc . % 1 <7)««B 7 <3$fiOR<bHi£l$ 
£LT, »l<03MW7tf)«ffi<03r-S-y^fifi:*ffi« 

s^sjushh . ^oasui. mats, wmmtixt 

LXT)Va'y (Ar) fcJIHvfcjgXH.y 9Zm^Xftb 
til. 

[00 483 &t, ±»>—^HJB<oaf51<0«9atT 
tfiJli 0a«l. j3i^y^^h*-;n 1 iOHttl 
t^l<J0#««7(?)±C *>r>&fl£|fcgS-frS(7)fc 

h. 

[ 0 0 4 9 ] &t . 07 \Zm UzX o t. ±SK>— /!• h* 
lcomi^«9acO±(C. N i Fe«S^«ttWB£fl|U 
T, ±»*>-^KJi*)»2<7)Ji9b£. J: 9 

afciW^?h*-/Hl (06 (a) ) 0)±t. 
*l<O*«17CSNK§it4i(i2<Ol|rtWil0bSr. nb 

■ozmzx <o®3 umcommzffif&ti. 
[oosoi&t. irUtfr^s-f.to&sie 
Wll Mili'4-6jtim©f«:MU flUtf 
CMP (ft?|||l) tJ^T. ±Mis-)VYmnm 

2<Dm9bkm2<7)mnmi obtfm&thix-mmi. 

I 0 0 5 1 ] 0 1 2UL 07 tttJEt 4 TEH?* 4. 
fcfc'U 01 2T'(i. MH1 2£*BSLT^4. 
[ 0 0 5 2 ] &t . 08 Uri o C. F 

(08 (a) (CftUTtLH) <0J«8W>ififlFfc. 
1 (Jb«£^— yPHW) 0«ffi«^«:»*t4T«aSf- 
•yTl 3a£^j£-f4fc*t. «jaEtiaW3-fyl'«r» 

*-r*«i*o+Ai»*t. KttJti 3bzm.+b. £ 

it^>C0TgPtKffi^'y7'l 3afcJ:t>T8teJIl 3b<?)Jf* 
fct mii£mi. 5-2. Sjumi't*. fiSttJBl 3b 
li» ±SBv-^HJi^2<0®9btf^afS±«P®Bi 

mt *fflm-itzib<r>uftx'foi>. xm&mmz&u 

X . TSBKffif- y 7 1 3 acOXT^T 'J VVmbimn 

m (miz&^xtiW) <o*»<o<aB«. affiaw-oxr 

[0 0 5 3] T»l»ffif-yri 3at$J:lflKttJBl 3b 
«» ±SB>— /VFJf (TSfflK®!) <*>-»t*4. tsb 
BSti?--yTl 3afcJ:l>*E£tt/ll 3 bfcL NiFe (N 

i : 8 0Sfl%, Fe : 2 0Sfi%) *5>. &ftfrlg$$ 
fSMflX'hhN i Fe (N i : 4 5Sfi%. Fe : 5 5 

m&%) *#m>km\ #>r>zmzj:r>xj&i8.ixi>£ 

T%mm%®fflfflX'S)Z> FeN, FeZrNI 
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ffifc t . Kfi»BB«af OttfiT* 4 C o F e . Co|7 

[00 54] £flcfc. (yUHfTVl-i^O^ite 
«Kl4*.eo. 3-0. 6um<r)W*tzm&-t&. 

[0055] act. yxs-Jxtb-yzmzx^x. mm 
m <cu) xtozmn&^f^i 55\ n^uni. o 

-2. OjumtfDJf^cJBjfc-fS. d<?3i: ^[5]ffi5ft. ?IM 
10 ±t. ^3<0»1|/il 6£. miiffll. 0-2. 0a< 
ffiJH/t-y FfcSSSSSfl*. 01 3«. 08t*tffrf4¥ 
[00 56] 09t^nU:J:3t» £flst. mt 

771 3atiJ:lfl»ttll 3b*Jfia5-r 4£T\ IgtM 
17£fflSLT. affi£ 3 WHfcSUtt&. i£T. 09 
Xlt. }$ffit=M/H 5{iEajLTV^<,W. aURa-f^ 
20 1 5a*»ffl-f*J:3Kl.TiJ:^. »H3^/H 5^B 

1 1 7 o±fcflfc<?5ieiwi*#rt'f 4 . 

[00 57] <Xt. mttiUcT^m&T'yTl 3afcJ; 
tmttl 1 3 b fcetM 1 7^±{C. «M»««J: "J** 
IE»^-*"yr«18*. MilfO. 2-0. 3^mc7)ff 

^tffMti.. fE»^-vyr*i 8i,zmtz>&m® 

bLXli. HRWfc. Tyl-S^, SfbT^^x^A. ^ 

>K50*--t:y (dlc) m { $>&. 
30 [0058] »t. »B$j&Z)fctf)te. fiSttV 1 3 bc7) 
±0Sft(C£Wt. E^'-vyTll 8S»*WCi7 

[ 0 0 5 9 ] »:t , 0 1 0 1^; Itz X 0 1, y 
1 8c0±t. ISttWfiJ: 9&i»±SI5i8ffiJl 1 9 S:, 
CT^ti^ 2 -4 u m<r>m^X\ mi<F>> *f - ylzBffc? 

±M&&mi 9(i. NiFe (N i : 8 0ffi4%, 
F e : 2 0MM%) JtlMBSSffiStt^T-ftSN i 
Fe (Ni : 4 5Sfi%, Fe : 5 5Sfi%) C0»S* 

40 fSUMT'liSFeN, FeZrNf(OWMffll\ X 

[0060] ±®mmm 1 9«, Kii^f r -y rmi8i 

ftlXTmmi-vTl 3 afcJfiai^SffiBfcSllSii 

-h/W h-tfnfiSi^li-f-tfOjS^fiSt^r-iT^ 
50 *. Bffi»4Hi»Eti-^»fi|S:*L-C»r^. CKOBffiS 
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[006 1] &tc. ±&S&©119*VX?fcLT, K 
5 4 x y f - y nz J: D . K»4r ■*<• •/ 7*1 1 8 * Wm\z 

0. 3~0. 6^mSJgX7f->-^LT, 010 (b) 

tm. mhy vfemz&frmzmi-thWMwfcff') 
iz£z$mhy-y? wwmm±*i z t #-cs 4 . 

[00 62] £t*fc, MllfT>\s$i-£*)%h* 
-J*-a-hm20£. 2Q~~A0nm(nW-MzmWL 

r>X. EHKy Kfciim^^ y HWXT^TU VfM 
t4. 

[0 0 6 3] ZZX\ Tff^-^HJ|3U. *#9Uci3 
W4m^->l-b'lfc2tJESU Sl<0l9a. 352<9 
19b. TaMBSf-yri 3 aSitflgftl 1 3 b *•£ 

2cois- wmizftm-tz. it:. TSBx-zi-K^y 
714 a, 4bJi. *»WK4J»t4» 1 <0«a*lfc»ffi 

[ 0 0 6 4 ] ifc , ±gR>— (TSBSffil) . IS 

[0065] tLhKBHLfcJ: die. ^ftftBJB(cffi& 
fl^m^'y Kii. W^-y Ktieil^ y FfcHI;iT 
^4. H^^-yH'4. MRSi^i:. KIMftKttfif 

T&>—>i>) i m3t5£v : ±&i'- turn (T&mfeM) 

(9a, 9b, 13a. 1 3 b ) t . M R jfi^ 5 Wl*5g 
$iX^10Sl;17t. MRSH--5fcJ:tfl&l<0ilW 

•V77l4a, 4bfcJ:tf±»S/-;UK**y:/1R8 
a, 8bi. ±SB>— /UK^-v-y7lI8a, 8b£ffM 
Sftfcny?? htf-/H 1 (06 ) *jILTSI1<0^ 
«1 7 (CSM9E3 iutS 2 1 0 b fc *<r LT H 

4. B£^y FJ±. **E«^*«(=fS4B^fiK&*^ 
«-*fJfrt4. 

[0066] ffifS^ y Fli. fflB^fcjgttSfu JLofe 

;UF1) (9 a, 9 b. 13 a. 1 3 b ) ti£V±ffll 
©f 1 9 . COTSHKOTft J:tf±»«ffil 1 9<vm 
C. d *i £ (e*f L T ^§flfc*t«TieK$ *ut not 3 
-OH 5fc**LT^4. 

[0067] 2^JS<0^®tfctt4B4^-y FTti, ± 
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gP^-^KHi. ±«^-/UH^v-rK8a. 8b(C 
t$-f4mi^l9ai:. ffi 2 OWM 1 0 b fc |§] tttfi 

[0068] *IIM^HM4»]I&^ 7 KT(4 S 
3 y 9 9 V 1 1 #*»£$il4±SBi'-/P K y 
718a, 8bK«W&J:dt. ±»^-;U HKO* 1 
^19a^'IS(t4>ixTV 1 >4, itz. ♦SQf^JKBfcfliS 

&§I58«^ y H^wa*ffi-c{4 . ±«^-^ k y r 

1858 a. 8b^±fc±^-M.-F10JSlOJ19a*Jg 
10 IL^C.J:Sy-*F^77l8a, 8b<D?*> 

i o^mi 7 1 » 2 <nmmm iobt <o«tjs*#{c 
3y?nt--/n i*jfMT4. *<nt&>. Miara 

xyN'-y^SrJfl^TSl^«l7OISffii07r-S-y^ffi 

^4±a5^-^K^*-vy7 , M8a, 8b(4. ±^-A- 

H 1 <7)1 9 a K «k r» X ft3l $ 4 . 

[0069] ft-jt . *HStomHC Jfltf . ^N'y 

^f-v y7-ffi8 a , 8 b ^T^XvftflsrSttT^L^ 
20 ')x.v*y4'ZtVfc*)LX±Mi'-foY** y?m 
a, 8biC? , v^rffl<it?rK±-r4C:fcA t T'#4. Ziz 
IZX*). M RS^ 5 i MtZtllC&MZtltz%i 1 
1 7 fciSSy-A' Fl fc ^«m8<jS*g2:|!»±-f 4 Z t W 

*tr 5Xv««*5f tts i t i, to±+i,z t tfx-t 

4. Zh.h<7)Zkfrt>. *mM<7)BMI,zJ:til£. MR« 
^ 5 CStf 4 y ^ X* I&M-T4 i i: 4 . 
[007 0] it:. *m&<7)&BlzJ:iUi. V-^^T 
Xt'Jf^ *K#-f4^lC. T«i^-^H^ yrn 
30 4 a. 4bfc±tf±»->-/UF<¥*'y7lR8a. 8b* 
-HJ«< 4 £ i: * { ^lit2t 0 . y H cDtttg* [&i 
±S-ti:4C:t* i T#4. 

[o 07 1 ] it:, ^mfecmmiziitni. mm^4>v 

15*. ±&^-^Fl£DS2<D!9b<9±T'*)-?T. 
TSrafii^-vT-l 3acO(H^ffiaL. »«3>f;H 5 
*a 3 tfitftl 1 7 <D±B*WfL L/i COT'. ±Mffil 

1 9*¥mm<?)}Li l zmm&zttfiX'%i. vt->x. 
*mm<mmizxtaf. immmi 9<vimm£. 

40 {SlIIB^^nrSg fc ^ 0 . -y F<0 F y >y ^ fiOffi/h 

[0072] it. *mm<vm.x'iz. im^-y vcoh 

y y ^@*ffl^-r4±gt3Kffil 1 906gffigp##xu- 
F^>f F*^-t4<7)T1S^<. TfTOSffi^-yri 3 a 

#xn-wvr h*jfi^-f4. «-o-c, ^mmommiz 
*»® i < . ^-tcaj&f 4 z t mmt % 4 . 

[ 0 0 7 3 ] SC. *«t<W«fcJ:it*f. SHr7>f 71- 

15*. ^mm<^±.^m-hztifx-hhcr>x\ m 
50 «3>f/n 5*wmzfflBL?hztim\i&i%h. zti 
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[ 0 0 7 4 ] s5r*5. *3MB(i. ±E**«>JB»fc:R£3 
fcttPi*«\ l«4fc«3»a±kL-CfcJ: 

v\ 

[ 0 0 7 5 ] JJBSatOJBJBTtt, SfMllcttA 
3*S«S8S3ft*7*«Ji L/cfltJtOSaSffl^^ y K fco 10 

^xmwLttK zcommnmzmz ixlx^\ 

mmiz* I fc±IB«Elil<0«8IB^ *J8tt««rT* 
GBSV LTa»«K»« L . Kf**> -y 7f|*tf L 

izbiz&t) mmx-z h . z corns . mmms&m 
m±.3NammtMRm : f-e)T®i'-/i>Ym$:mmz-£ 20 

i 0 0 7 7 j . z co i 0 zffi&commtm^ * ht- 

T. SflttODaSJtC 34>\&i&&£t&Zbl,Zi.iX. 
IM^ ••/ K 3 ftwis* S SJHalMvflrt- S -I fc 

[0078] m&wo#mt Lxm^i^z 

[ 0 0 7 9 ] *^Ofi^Stt^*^«Ji, »R 30 
[00 80] 

[ miasm ] tLhsiBfl Lfc i. 0 izmsm 1 an 1 4 

v ^-fftrtHcK&cDffJBIfiS&A. -y H$, & v ^fjt^Jf 1 2 4 
fclil 3lE«<y)fSmfifiK&^B{cJ:Wf. 

KJfcOgS 1 <7)15rfS(t^W. -^<50^-;U HI 
«»2<OJ|i:Httfflfc:J:o-C»)fiSii4S52wawtffl 

fifias^ 4fcttift.(c»«sfutis i tomtit 

Kit OlEftftffltt £ |»jt-f 4 i t ifX' £ h t w o 

[0081] ttz. mimstc^Li iffiwfturtx. 

co±.lz%2coi/-)l'Vmcomicom$:Bf8.ltzmz, $ 50 
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2 co^mmco ohcomi comnm tt&2 commm t com 

hX-JUtefflL-i-ii 0lzUzC0X\ 

&2<mmmzBm-zmz^ m2commm2co^ 
-ivvmvw.inmizk^xmtthzttfX'Z . zn 
izx o . mmm? ttzuztuzmnztitzm 1 
«a t fa t nvsmm m±th z t 

i® ii ^mco-mmcommizmmfm^^ y vco 
nmumzmi -iM*mm i t^mmmx-h 
h, 

[@2 ] 01 izmKxMzmwi- ztzibcommmx-h 
h. 

[03] ®2izm<x.mmw?z>fz?>coWfm®x'h 
s. 

[043 ®3i,zm<xn£mw?2>tiibcomffi®x'h 
s. 

[05] 04fcgKxa*ttBH^4fcft<»5»lHBrft 
6. 

1 0 6 ] 0 5 £g < iMSriMBfl-r s tzfrcowmmx'h 
h. 

[07] 06K«<Ig*Si«t4Jt«)<OBfB80-p* 

i®8)m7m<xmmw-tht2frcomm®x'h 

m9i®8izm<xmmmhtz#>coi8immx'3> 
h. 

[010] 09t^< xMmwt&t&coMwmx'h 

[011] 06tC*f^t4¥ffi0TS>4. 

[012] miiznmhzmmxfoh. 

[013] H8(cStfi;l-*¥ffiiaT'ft4. 

[014] ®&<mmm^v Yviw&m&vth- 
xn^mm-htdhcommx'h h . 

[0 1 5 ] 0 1 4 fc«< iSSrStBBt 4fcftC5Brffiiaf 

[01 6] 01 5t«<lSS:||iBH-rSfcy)<olBfii!0T 
foh. 

[017] 01 6C^<Xg^IKB3tS^cr.|flTffi0T' 

[018] 01 it,zn<xmmm%tc.#>mmmx' 
[0i93 01 8izm<xmzmwthtdt>commmx' 

[02 0 3 t^W^ISJHMiSrttB^tifcrtWllSiilH-C 

«>4. 

[02 1 3 mm&<nw\m£&mmthtzfr<wm®x- 

* 
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-±3 /V YMcom 1 , 9 b ■ ±gg H 1« 
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-«R3>f;k 18-f^ryri. 19-±SSRffi 
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